The Month In Review




/
Departure from Normal Temperature (F)

3/1/2017 - 3/31/2017

-6 -4

“' senerated 4/2 /2017 at HPRCC using provisional daota. Fegicnal Climate Centers



/&

- Percent of Normal Precipitation (%)
/ 3/1/2017 - 3/31/2017

> e ad,,f Senerated 472 /2017 at HPRCC using prowisicnal data.

Regichnal Climate Centers



Yakima
Keennewick
Walla Walla
The Dalles
Redmond

Fendleton Airport
La Grande

Max T

566
56.8
558
55 4
554
54 6
h2 2

Select Marc

verages

and Departures

MaxTD MinT

04
-1.6
0.6
-1.6
1.6
-0.6
1.0

MinTD AwveT

4.8
3.0
34
2.5
4.3
2.0
3.3

Ave TD

256
0.7
2.0
0.5
3.0
0.7
2.2

PCPN

0.98
1.64
3.74
2.36
0.57
2.35
2.24

PCPN D

0.36
0.91
1.44
1.20
-0.0%
1.03
0.78




NO2ASESRL Physlcal Selences Dividon

210

=150

m ELH

o )

-150

3‘"3&0 170% 1604 500 14000 130%  120W 1o 100 =210

500mb Ceopotentinl Height (n}) Cumposute/ﬁ.n j;muly (1981-2010 Climaotology)
1/ to 3/31
The mean synoptic pattern for the month of March 2017 was characterized by an upper level low pressure system in the eastern

Gulf of Alaska, which extended into western portions of Canada. A strong area of high pressure remained in place over the
Aleutian Islands and far northeastern Russia. This would typically supply very cold air to our region...however this month the
very cold air remain cut off just to the north of the Pacific Northwest. Instead our weather pattern was heavily influenced by a
fast moving Pacific jet stream, which was directed into our area in between the aforementioned Gulf of Alaska low, and a broad
upper level high over the Southwest US. This Pacific jet stream brought ample moisture to the Northwest, with systems
moving through every couple of days. Precipitation totals were mainly above to well above average for the month. Some
significant snow also fell in the higher mountains across the region. The low lands received little if any snow for the month.
Overnight lows were elevated due to extensive cloud cover associated with the fast moving storms systems.
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March 2017 Detailed Upper
Level Pattern Analysis
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The first half of March featured
an expansive upper level ridge
over far western Alaska and
northeast Asia. This directed
some very cold air into east-
central Alaska and western
Canada under an upper level
trough. The Pacific Northwest
remained in a fast, maritime
Pacific flow during this time.

For the last two weeks of the
month, the offshore ridge broke
down. This allowed more of
southwesterly flow into the
Pacific Northwest, as the wet
pattern continued.



op 7 Warm
March Monthly Min T

City March 2017 Current or Previous
AvgMin T Warmest Mar Avg Min T

Monument #1 35.8 34.31n 1986
Long Creek # 32.1 31.1in 1984
Hermiston #2 36.8 37.9 in 2003
Pasco #2 37.4 30.11n 2003
Grizzly #2 30.1 30.2 in 2003
Yakima #3 34.9 36.9 in 1983
Kennewick #3 39.4 41.4 1n 2003
Meacham #4 20.4 30.4 In 1968
Redmond #4 30.3 32.51in 1983

The Dalles #6 39.1 41.8 in 1983



Top 7 Warmest Average
March Monthly Min T (Cont’d)

City
Ellensburg #6
La Grande #6
Sisters #6
Whitman Mission #6
Walla Walla #7
Bend #7
Easton #7

Milton Freewater  #7(T)

March 2017
Avg Min T

32.0
33.7
28.6
36.3
40.8
31.6
29.5
40.8

Current or Previous
Warmest Mar Avg Min T

34.4 1n 2015
34.7 101978
31.7 in 1983
38.3 1In 2003

41.9 In 2004
34.9 In 1934
33.7 In 2015
43.7 1n 2003



Top 10 Warmest Average
March Monthly Temperature

City Rank March 2017 Current or Previous
Avg T Warmest Mar Avg T

Monument 46.2
Long Creek #5 42.1
Meacham #5 38.0
Hermiston #7 46.8
Pasco #8 46.9
Redmond #8 42.9
Easton #9 35.7

Yakima #10 45.8

48.2 in 1986
43.4 1n 2015

41.0 1n 2015
49.7 in 2015
50.8 in 2003
45.6 in 1986
43.11n1934

50.1 In 2015
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. Monthly and Daily Snow Records

City Daily Snowfall Previous Daily
and Date Snowfall Record

Cle Elum 5” on 3/8 3” on 3/08/1951
Snowden 7  on3/7 N/A
Easton 10" on 3/8 7” on 3/08/2009
Meacham 6’ on3/7 4.7" on 3/07/1956
Emigrant Springs 7.8” on 3/5 N/A

** Easton, WA had it’s 7t snowiest March on record, with 26.0 inches of snow
for the month. The Current record snowiest March is 46.5 inches which
occurred in 2009**

Note, N/A at a station indicates too short of a period of record , or no data was available.




Daily Precipitation

Records In March

City Daily Precip Previous Daily
and Date Precip Record

Dayton

Meacham

Pasco
John Day
Pendleton

Long Creek
Meacham
Monument

Satus Pass

0.64” on 3/9
1.38” on 3/29
0.45 on 3/24
0.40” on 3/30
0.53” on 3/24
0.35 on 3/27
0.71" on 3/08
0.50” on 3/07

0.57 on 3/04

0.56” on 3/9/1928
1.04” on 3/29/2009
0.20” on 3/24/2002
0.38” on 3/30/1974
0.27 on 3/24/2006
0.27° on 3/27/2014
0.67” on 3/08/2006
0.45 on 3/07/1992
0.38” on 3/04/2009



Top 7 March Monthly
Precipitation Totals

City Rank Mar 2017 Current or Previous Mar
Precip Record Monthly Precip

Pendleton (City)
Hermiston #2
Pendleton Exp Sta #2
Walla Walla #3
Meacham #3
Richland #4
The Dalles #5

3.06 Inches
1.47 Inches
3.47 Inches
3.74 Inches
6.94 Inches
1.46 Inches
2.36 Inches

2.78 Inches in 1932
1.65 Inches in 2012
3.90 Inches in 1983
4.33 Inches in 1983
7.68 Inches in 2009
1.98 Inches in 1957
3.56 Inches in 1957
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Top 7 March Monthly
Precipitation Totals (Cont’d)

City Rank Mar 2017 Current or Previous Mar
Precip Record Monthly Precip

Kennewick 1.64 Inches 1.94 Inches in 1904
Pendleton (Arpt) #6 2.35 Inches 2.82 Inches in 1983
Whitman Mission #6 2.37 Inches 2.87 Inches in 1989
Ellensburg #7 1.27 Inches 2.42 Inches in 2011
Easton #7 7.88 Inches 10.90 Inches in 1932
Goldendale #7 3.12 Inches 4.14 Inches in 1957

La Grande #7 2.24 Inches 3.36 Inches in 1983

Satus Pass #7 3.35 Inches 6.94 Inches in 1983






March'4 =9 "Rain & Mtn Snow.—

Location Rainfall | Peak Wind or
Snow

Pendleton, OR 0.69” 38 MPH
Meacham, OR 2.417 15.6 Inches
Redmond, OR 0.03" 37 MPH
Pasco, WA 0.31 36 MPH
Walla Walla, WA 1.06” 40 MPH
Yakima, WA 0.28” 34 MPH Snow in Pendleton! March 5™ 2017
Hermiston, OR 0.28 32 MPH 0.3 fell
Ellensburg, WA 0.16” 33 MPH
Cle Elum, WA 116" 10.0 Inches
La Grande, OR 0.78” 1.0 Inches
Heppner, OR 0.45" Trace
Easton 2.08” 25.0 Inches

A large upper level low pressure system pushed onshore across
the Pacific Northwest. This system brought periods of moderate
to heavy precipitation to the area. Snow levels were very low,
under 2500 feet at times. Heavy snow accumulated in the area
mountains, such as at Easton and Meacham. Pendleton even
recorded 0.3 inches of snow on the 4" and 5™ of March.




March 4 = 9""Snewfall Re

Report Time
37417 9:00

34T 1115

36T 9:56

37T 10:00

JITMAT 1740

37T 22:00

3/8M7T 1:00

3/8MT 826

3/8M7T 8:26

38T 8:26

3/8MT 826

3/8M17T 9:58

County Location
GILLIAM ESE COMDOM

UMATILLA 4 ESE PILOT ROCHK

JEFFERSOM 2 35W CAMP
SHERMAMN

KLICKITAT SMNOWDEM

UMATILLA 4 MW MEACHAM

KLICKITAT SHNOWDEN

UMATILLA 10 MNME UKIAH

UMATILLA 4 MW MEACHAM

WALLOWA g SWW SKI
BLUEWOOD

COLUMBIA 3 MNW SKI
BLUEWOOD

KITTITAS 6 EME EASTON

KITTITAS EASTONM

Event Type
SHNOW

SHOW

SHOW

HEAWY
SMNOW

SHOW

HEAWVY
SHNOW

SMNOW

SHNOW

HEAW™Y
SHOW

HEAVY
SHOW

HEAWY
SHOW

HEAWY
SHOW

Mag. Source
270 TRAINED SPOTTER

2.50 TRAINED SPOTTER

3.50 TRAINED SPOTTER

7.00 CO-OF OBSERVER

3.00 TRAINED SPOTTER

7.00 CO-OP OBSERVER

7.00 MESOMET

6.00 TRAINED SPOTTER

8.00 MESOMET

10.00 MESOMET

11.00 TRAINED SPOTTER

10.00 CO-OP OBSERVER

Remark

3.5 INCHES OF NEW SMOW SINCE
6PM SUMDAY. ELEVATION 3030 FEET.

7 INCHES OF NEW SNOW TODAY. 15
INCHES TOTAL DEPTH OF SMNOW OM
THE GROUMD. ELEVATIOMN 2415 FEET.

3.0 INCHES OF NEW SMOW TODAY . 27
INCHES TOTAL DEPTH OF SMNOW ON
THE GROUMD. TEMPERATURE 32.4F.
ELEVATION 3735 FEET.

7 INCHES OF MEW SMOW IM 12
HOURS. 15 INCHES TOTAL DEFTH OF
SHOW OM THE GROUND. ELEVATION
2415 FEET.

7 INCHES OF NEW SNOW FROM 11
AM TUESDAY THROUGH 1 AM
WEDNESDAY AT LUCKY STRIKE
SMNOTEL. ELEVATION 4970 FEET.

6 INCHES OF NEW SNOW DURIMNG THE
PAST 24 HOURS. ELEVATION 3735 ft.

g INCHES OF MEW SMOW FROM 5 AM
TUESDAY THROUGH 5 PM TUESDAY
AT MILK SHAKES SMOTEL. ELEVATION
5580 FEET.

10 INCHES OF MEW SNOW BETWEEN
12 PM TUESDAY AND &6 AM
WEDNESDAY AT TOUCHET SMOTEL.
ELEVATION 5530 FEET.

11 INCHES OF MEW SNOW FROM 9
PM MOMNDAY THROUGH 9 PM
TUESDAY. STORM TOTAL IS 13
IMCHES. ELEVATION 2230 FEET.

10 INCHES OF MEW SHNOW DURIMNG
THE PAST 24 HOURS. ELEVATION 2170
FEET.

S
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March 11 -15™" Rain Event
o~ R it S

Trout Lake (WA) 2.11”

Snowden 1.01”
Easton 1.517
Mt Adams RS 1.28”
Ellensburg 0.18”
Meacham 1.05
Yakima 0.15
Hermiston 0.23”
Walla Walla 1.21”
Pendleton 0.37"
Pasco 0.45
Echo 0.21 ; TS i S W
Heppner 0.34" A frontal system lifted through the area bringing periods of rain and warmer

temperatures to the region. Heavy rainfall totals of 1 to 2 inches occurred along the
East Slopes of the Washington Cascades and parts of the Blue Mountains. This rain
and snow melt acted to further exacerbate flooding concerns across the region.



th Flooding Sum

: Flooding Statistics and Remarks

Walla Walla River On 3/10 and again on 3/16 the river reached minor flood stage. The river
at Touchet crested at 14.2 feet, & minor flooding begins at 13.0 feet

Several bouts of mainly minor flooding occurred along Wide Hollow,
Yakima County Cowiche, Cottonwood and Ahtanum Creeks. Lake Willow overflowed,
flooding a neighborhood near Fruitvale on 3/16

Mostly minor, nuisance flooding occurred along Mercer and Wilson creeks

Vi L el e on 3/13. Some homes were threatened.
Grande Ronde River The river periodically went above minor flood stage, reaching a crest near
at Troy 11.3, from 3/15 through 3/18. Flood stage is 10.0 feet.
KthltaF River The river reached 9,1 feet on 3/16...flood stage is 9.0 feet.
at Pitt
Umatilla River Minor flooding occurred along the river from Gibbon to Pendleton, Reith,

Echo, Stanfield and near Hermiston. The water flooded mainly fields and
parks...and was close to a few structures in places. Moderate flood stage
was not reached.

From Gibbon to Pendleton
& Hermiston

John Day River The river reached 1.9 feet periodically on 3/16 and 3/17...flood stage is 1.5
at Service Creek feet.

Periods of rain and snowmelt sent a large volume of water down area rivers and streams. Most of the
flooding was minor. Some homes were affected, especially in Yakima County.
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Minor Park Flooding Yakima County.
Image Credit Yakima OEM




Location Precip | Peak [
Total | Wind |

Pendleton
Meacham
Redmond
Pasco
Walla Walla
Yakima
Hermiston
Ellensburg
Condon
Arlington

Whitman
Mission

Pelton Dam

Seneca

»

1.09
»
1.25
0.26
0.60”
»
0.70

O .47”

”»

0.65
0.66”
0.73”
0.74
0.59”

0.77"
O .4577

33 MPH
23 MPH
40 MPH
31 MPH
31 MPH
30 MPH
35 MPH
33 MPH
N/A
N/A
N/A

N/A
N/A

~ 277 Rain Event ——

NEXLAB-College of DuPage B

| NEXR
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90
20
70
(=1u]
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VINE'XF\‘FHD 1KM MOSAIC 24 MAR 17 15:‘25. ;

A series of storm systems moved through the area during this time period.
These systems brought periods of rain and some gusty winds to the region.
Rainfall totals were mainly between about a quarter to three-quarters of an
inch in the lower elevations, with over 1 inch reported at the higher elevation
sites. This additional rainfall allowed area streams and rivers to continue
running high and fast through the end of the month.



U.S. Drought Monitor

March 28, 2017

(Released Thursday March 30, 2017)
Valid 8 a.m. EDT

Export table: @ I_i\.;‘" @

D3-D4

0.02

0.02

5.43

543

577

9.53

D4

0.00

0.00

244

@ D4 (Exceptional Drought)

West , ,
Statistics type: | Traditional Percent Area v |
T - Week """ DoD4 | D1-D4 | D2D4
Y
£ Current
3 AN
2017.03.28 80.63 19.37 6.04 0.45
\ Last Week
2017.03.21 80.44 19.56 7.67 0.61
- 1 3 Months Ago
52.19 47.81 22.47 9.10
J : ) 20161227
{ INN
i Start of Calendar Year
k] 2016.12.27 5219 47.81 22.47 9.10
Start of Water Year
¢ / Z 4
201 27 27.78 7222 30.95 13.45
One Year Ago
Y 2016.03.20 32.63 67.37 3424 14.82
N
-~ //
\ j Estimated Population in Drought Areas: 14,790,658 View More Statistics
\ - =
Intensity:
DO (Abnormally Dry) D2 (Severe Drought)
o
e D1 (Moderate Drought) () D3 (Extreme Drought)
\
The Drought Monitor focuses on broad-scale conditions. Local conditions may vary. See
accompanying text summary for forecast statements.

Author(s):

Download: @ @ @

The latest drought monitor shows improvement over much of the region. Drought conditions are
no longer being reported in either Washington or Oregon at this time. Much of the western US
has seen significant improvements since the beginning of the water year. Extreme or exceptional

drought conditions no longer exists in the western US at this time.

Eric Luebehusen, U.S. Department of Agriculture

rought Ends in Pacific NW
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April Drought Outlook

—— U.S. Monthly Drought Outlook
Drought Tendency During the Valid Period

Valid for April 2017
Released March 31, 2017

Depicts large-scale trends based

on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts
Use caution for applications that

can be affected by short lived events
"Ongoing" drought areas are

based on the U.S. Drought Monitor
areas (intensities of D1 to D4)

NOTE: The tan areas imply at least
a 1.category improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the
end of the period (DO or none)

- Drought persists

Drought remains but improves

Author:
Anthony Artusa

NOAA/NWS/NCEP/Climate Prediction Center

Q Drought removal likely
% Drought development likely

?bg - ® &

http://go.usa.gov/3eZGd

Yew e

The monthly drought outlook for April from the CPC indicates drought development is not
expected in the Northwest through the coming month. A deep mountain snow pack
remains in many locations, and this should help to maintain the water supply.
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Average SST Anomalies
5 MAR 2017 - 1 APR 2017

15
12
(8]

12
lNlNO 3

1BoB.5nubu CEELEE

SST Anomaolies

muunvo&m-c

x.mn-nvnbin-cﬁrbn
NINO 142

E

A.Av

g.auu-obmnc;’m—

ENSO neutral conditions are present. Sea Surface Temperatures (SSTs) are near

average across the central and east-central Pacific.

eastern Pacific. ENSO neutral conditions are favor

SSTs are above average in the
ed through the spring months,

with increasing chances for El Nifio development into the fall.
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Oregon SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Mar 31, 2017

of 1981-2010 Median
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u the first reading of the day (typically 00:00). hitp:/fwww.wee . nres.usda.gov

Snow pack is running between about 100 to 140 percent of normal across Oregon as of
April 1%t 2017. Deep snow remains in the higher mountains across the region. The lower
and mid elevation snowpack (up to about 4000 feet) has mainly melted out.
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Washington SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Mar 31, 2017
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\J the first reading of the day (typically 00:00). http://www.wcc.nrcs.usda.gov

The snow pack has increased in terms of averages through the month of March. Statewide
snow pack is now running between about 100 to 140 percent of normal. Deep snow pack
remains above about 3000 feet in most locations. Lower elevations have limited to no snow
pack remaining.






This graphic is issued by the
Climate Prediction Center or CPC
and is the Temperature Outlook
for the month of April. The cool
colors indicate a greater chance of
below normal temperatures
(none) and the warm colors
represent a greater chance of
above normal temperatures. The
time period for the normals runs
from 1981-2010.

There are equal chances for above,
below or near normal
temperatures across the Pacific
‘, Northwest, northern Rockies, and
. the north-central Plains in April.
\ -1 The Southwest and entire eastern
. B T TN A .
D Rt portion of the US have higher
EC MEANS EQUAL .. probabilities for above average
N HMEANS WNORMAL °  temperatures through the month
E MEANS BELOMW -
of April.
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Outlook
This graphic is CPC's Precipitation
Outlook for the month of April.
The green colors represent a
greater chance of above normal
precipitation, and the brown
colors represent a greater chance
of below normal precipitation.
Over western Washington and
Oregon there are higher chances
for above average precipitation
through April. Across eastern
Washington and Oregon there are
equal chances for above, below or
near normal precipitation
amounts through the month.
Other areas that favor above
average precipitation in April
include: the northern Plains, and

along the Central Gulf Coast and
lower Mississippi Valley region.



Thank Youwu!



